Cells for incubation experiments were prepared by harvesting a 72 hr culture of G. homari grown on a shaker in a chemically defined medium containing hypoxanthine, 2.0 mg/100 ml and a mixture of amino acids. Cells were washed once in trishydroxymethylaminomethane ("Tris") buffer and then added to 5.0 ml of incubation mixture in a 15 by 120 mm tube to give a cell suspension with an optical density between 2.6 and 2.8. Tubes were incubated at 34 C on a shaker for 3 to 22 hr. The incubation mixtures were centrifuged at the end of each experiment and 0.02 ml of each supernatant was spotted on Whatman no. 1 chromatographic paper. Chromatograms were developed in an isoamyl-Na2HPO4 system described below. Ultraviolet absorbing spots were resolved with a "Mineralight."
All chemicals were obtained from commercial sources except where indicated. The purines, their derivatives and possible intermediates, appeared homogeneous by single dimension ascending paper chromatography with the following solvent systems: Na2HPO4 12H20, 5 per cent (w/v) saturated with isoamyl alcohol and butanol:glacial acetic acid:water (4:1:5, v/v).
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RESULTS
The ability of various purines, their ribosides and their ribotides to satisfy the purine requirement is shown in table 1. Not only is there less growth with purine ribotides (table 1), but it is appreciably slower. To determine if the ribosides and ribotides were utilized as such, G. homari cells were incubated for varying lengths of time with adenine, its riboside, and its several ribotides (table 2). In 3 to 5 hr, adenosine is completely broken down to adenine; the ribotides are only slightly converted to adenine in 22 hr. This slower conversion of the ribotides to their purine bases may account for the slower and poorer growth response made by G. homari when In table 4 these two compounds are compared with their purine counterparts, hypoxanthine and adenine respectively, for their ability to satisfy the purine requirment. While they did not permit as rapid and abundant growth as purines, they nevertheless gave a definite growth response (one half growth for carboxamide and amidine). Samples were taken from experimental flasks after autoclaving and after incubation to assess the likelihood that the conditions of sterilization and incubation resulted in ring closure of the imidazoles to their respective purines. These samples were assayed by chromatography followed by ultraviolet absorption to identify the presence of purines. There is no ring closure of imidazoles to purines after either sterilization or incubation. DISCUSSION G. homari is unusual in the variety of purines, purine ribosides, and purine ribotides which satisfy its purine requirement. The growth with ribosides and ribotides may be attributed to its ability to split these compounds to their respective purine bases. The wide variety of purines utilized by this microorganism suggests its use in the study of the conversion of various purines and their derivatives to nucleic acid adenine and guanine, and possibly nucleic acid with purine analogue markers.
The purine ribotides exist as several isomers. Balis and co-workers (1953, 1955) have found that only the 3' isomer of various ribotides were effectively incorporated into the nucleic acid of Lactobacillus casei and mutant of Escherichia coli, the 2' and 5' isomers being poorly or not at all incorporated. Weinfeld et al. (1955) , however, found that both the 2' and 3' isomers of adenylic acid were incorporated into rat nucleic acid while the 5' isomer was incorporated to a smaller extent. The nutritional experiments described here (table 1) indicate no difference in the utilization of 2', 3', or 5' isomers of ribotides either as the ribotide itself or by their purine base hydrolysis products. Staphylococcus flavocyaneus was also able to utilize all three isomers (Aaronson, 1955) .
Although it is likely that in both G. homari and S. flavocyaneus the several ribotide isomers are utilized via preliminary hydrolysis to free purine base, it is also possible that they may be incorporated as ribotides. This must await testing by means of tracer experiments.
Some attempts have been made to determine the utilization of compounds which are involved in in vitro purine synthesis such as malonic acid derivatives, imidazole derivatives, etc. Bergmann et al. (1952) found that purine requiring mutants of E. coli were unable to utilize 4-acetoamidoimidazole-5-carboxamide, aminomalonamidine, and formamidomalonamidine while they did use carboxamide. Buchanan et al. (1955) found that labeled aminomalonic acid, aminomalonamide, aminomalonamidine, and 5-amino-4-imidazolecarboxylic acid, ethylester were not precursors of nucleic acid adenine and guanine in the rat. The malonic acid derivatives mentioned above were also very inefficient precursors of inosinic acid in a pigeon liver system.
Imidazoles have been implicated in both in vitro and in vivo' purine synthesis: in yeast (Williams and Buchanan, 1953) ; in the rat (Miller et al., 1950) ; in pigeon liver homogenates (Schulman and Buchanan, 1952) .
Among the several compounds involved in the chemical synthesis of purines only 4-amino-5-imidazolecarboxamide and 4-amino-5-imidazolecarboxamidine are utilized by G. homari. The role of carboxamide in purine biosynthesis has been discussed elsewhere (Greenberg, 1953) ; we would like merely to note that amidine may function similarly particularly in adenine biosynthesis. This is suggested by the more efficient use of amidine rather than carboxamide by G. homari; amidine is twice as active as carboxamide for S. flavocyaneus (Aaronson, 1955) ; amidine but not carboxamide satisfies the purine requirement of Crithidia fasciculata (Aaronson and Nathan, 1954) ; amidine satisfies the purine requirement of 12 different microorganisms representing 8 genera while carboxamide was used by only 5 of these microorganisms (Nimmo-Smith, 1954); amidine but not carboxamide is the only imidazole which replaced adenine for Strigomonas oncapelti (Nathan, 1957, personal communication) .
SUIMMARY
The purine requirement of Gaffkya homari is satisfied by a wide array of purines, their derivatives, or their analogues. The purine bases and
